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Epidemiologic Studies of Travelers' Diarrhea, Severe Gastrointestinal
Infections, and Cholera
Robert Steffen From the Institute for Social and Preventive Medicine,
University of Zurich, Zurich, Switzerland
A retrospective survey, which is based on interviews ~on~ucte~ bet~een 1~75 ~nd 1984
with 20,000 European tourists returning from 15 destinations m varIOUS climatic zones,
demonstrates that travelers' diarrhea is the most frequent health probl:m encountere~
by travelers in the tropics. The incidence varied from 4% to 51070, dependmg on the desti-
nation. High-risk groups werepersons younger than 30 years, ~dventuro~s travelers, a~d
travelers with preexisting gastrointestinal illnesses. Illness acquired at varIOUS geogr~~hlc
regions showed only minor differences in chronology and symptomatology. The.elm.lcal
course of travelers' diarrhea was usually short and mild. Additi~nally: by !ongl~udmal
and retrospective analyses, the incidence and prognosis of gastromtestmal mfectIO~s ~f
greater severitythat wereacquired after a short stay in a developingc~untry, such as giardi-
asis, amebiasis, typhoid fever, and cholera, were evaluated; typhoid fever and cholera,
in particular, were found to be quite rare.
Travelers' Diarrhea
Travelers' diarrhea is the most frequent health prob-
lem among visitors to developing countries. We base
this statement on studies that we performed between
1975 and 1984 of 17,866 European tourists who
stayed in various countries in the tropics and sub-
tropics and of a control group of 1,379 visitors to
the United States and Canada. We carried out these
studies because previous ones had not surveyed the
most frequent travelers to developing coun-
tries - vacationers - and because no worldwide data
were available.
For this survey, most of the data were collected
with the assistance of cabin crews who distributed
and collected questionnaires during charter flights
returning to Switzerland and Germany. The remain-
ing data were obtained from motorists returning
from southern Europe who obtained their question-
naires while waiting at the customs checkpoint of
Chiasso, Switzerland, at the Italian-Swiss border. De-
tails on the methods used have previously been re-
ported [1].The average response rate for air travelers
was 640/0; once bilingual questionnaires were used,
820/0 of all such travelers provided valuable data.
The proportion of men among the travelers sur-
veyed ranged from 40% for travelers returning from
the beach resorts of the Mediterranean, to 75% for
those returning from Thailand. The mean age of all
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travelers was 40 years; the age distribution is depicted
in table 1. The mean length of stay in the various
climatic zones was two to three weeks. The propor-
tion of travelers who were vacationers exceeded 80%
at each destination, a figure that correctly reflects
the fact that tourists are the most frequent visitors
to the developing world.
The magnitude of the problem of diarrhea in
travelers becomes obvious with inspection of figure
l: in terms of incidence it is by far the predominanth~alth problem for those visiting the tropics. More
than 300/0 of the tourists were affected by travelers'
diarrhea, which we defined - similarly to Merson et
al. [2] and Sack et al. [3]- as the occurrence of three
or more unformed stools per day or as any number
of such bowel movements, when accompanied by fe-
ver, abdominal cramps, or vomiting. An additional
3% of the travelers reported loose stools, i.e., one
to two watery or unformed bowel movements in the
absence of any of the aforementioned accompany-
ing symptoms. For the purpose of this report, the
term diarrhea will be used to mean the sum of
travelers' diarrhea and loose stools.
The incidence of diarrhea for a stay of exactly two
weeks varied significantly according to the geo-
graphic region visited (figure 2). Low rates were ob-
served in visitors to the United States and Canada,
southern Europe, the Canary Islands, and the Ca-
ribbean with the exception of Haiti. The attack rate
was highest for visitors to the Tunisian region of
Monastir - 56% - followed by Togo, with 530/0. It is
of interest that within Tunisia, the incidence var-
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Table 1. Characteristics and symptoms of 19,245 travelers surveyed for travelers' diarrhea (entire stay abroad).
Percentage of affected patients
No. of cases
Incidence (070) with concomitant symptoms
No. of of travelers' Travelers' Loose Abdominal Vomit- Blood Mucus
Criteria travelers diarrhea diarrhea stools cramps ing Fever in stool in stool
Destination
Tropics (n = 10,852)
East Africa 2,646 797 30.1 3.6 47 12 11 13 16
West Africa 802 317 39.5 3.4 52 15 9 15 27
Sri Lanka/Maldives 1,371 477 34.8 3.4 59 13 9 15 18
Thailand 1,838 409 22.3 2.6 48 14 12 13 20
Far East 2,470 775 31.4 3.8 53 14 12 16 23
Brazil 1,305 431 33.0 2.6 55 13 12 18 21
South America 420 152 36.2 4.0 63 15 13 12 18
Subtropics (n = 6,880)
Tunisia 2,214 1,111 50.2 6.0 72 12 13 NA* NA
Canary Islands 1,006 203 20.2 3.5 51 12 7 NA NA
Rhodes 987 126 12.8 3.3 57 17 8 NA NA
Southern Europe (Italy, France,
Greece, etc.) 720 109 15.1 2.9 55 14 6 NA NA
Caribbean 849 168 19.8 3.4 63 13 6 NA NA
Mexico 1,104 342 31.0 3.6 63 18 15 NA NA
United States and Canadat 1,379 71 5.1 0.7 51 21 20 41 27
More than one region 134 35 26.1 5.2 50 10 7 14 17
sext
Male 6,223 1,900 30.5 4.0 45 10 II 14 19
Female 4,268 1,355 31.7 2.3 62 17 10 17 23
Age (years)t
~19 177 53 29.9 5.6 45 10 11 8 15
20-29 2,795 1,023 36.6 3.4 56 13 11 16 21
30-39 2,911 905 31.1 3.7 55 13 11 15 21
40-49 1,858 501 27.0 2.9 55 13 12 14 21
50-59 1,641 464 28.3 2.3 49 14 13 12 20
60-69 974 250 25.7 3.6 36 10 7 15 17
~70 232 53 22.8 5.6 18 7 10 11 12
Previous travel in tropics
Yes 5,851 1,701 29.1 3.0 51 13 12 15 19
None 4,426 1.431 32.3 3.8 52 13 10 15 21
Travel characteristics'[
Beach vacation 935 261 27.9 2.8 52 13 12 13 20
Tour in group 3,299 1,009 30.6 3.8 50 12 9 14 18
Individual tour 3,922 1,253 31.9 3.1 53 14 12 16 21
Adventure tour 522 178 34.1 2.7 58 14 15 17 25
* NA = not assessed; a shorter questionnaire was used on shorter flights and for interviews on customs posts.
t Control group.
t Tropics only.
ied from 26070 to 89070 in 21 hotels, each of which grouped in the list of the top one-third of the hotels
was visited in 1980 by more than 20 persons in the according to incidence of traveler's diarrhea. In 1981,
study; weinterpret this finding as a significant reflec- with the assistance of the Tunisian authorities, the
tion of hygienicconditions. Four-star hotels were not management personnel for each of the 21hotels were
necessarily those whose visitors had the lowest inci- informed about hygienic measures recommended by
dence of travelers' diarrhea, e.g., two establishments the World Health Organization [4] and were re-
belonging to an international French chain were quested to take appropriate steps to remedy prob-
Figure 1. Incidence of health problems during a short
stay in the tropics (n = 17,866) (_) or the United States
or Canada (n = 1,379) (~) n.s. = not significant.
lems. The effect of this action was determined by
an additional inquiry in 1982 (figure 3). With the
exception of the hotel that had had the highest inci-
dence of diarrhea among its guests, no improvement
in the incidence could be demonstrated. The travel
organizations had meanwhile stopped doing busi-
ness with 15 of the hotels. In contrast, on the Ca-
nary Islands or on Rhodes, the only other resort areas
where the visitors had stayed at the same hotel long
enough for our investigation, no evident difference
between individual hotels could be detected.
As primarily suggested by DuPont [5],wecan dis-
tinguish three grades of risk for travelers' diarrhea
if we assume that the travelers concerned are resi-
dents of a highly industrialized country and that their
stays abroad do not exceedone month. Lowrisk usu-
ally does not exceed 801o, as in travelers to the United
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States, Canada, northern and central Europe, Aus-
tralia, and New Zealand. Intermediate risk is found
for travelers to most islands of the Caribbean, the
major resorts on the northern Mediterranean and
in the Pacific, and, on the basis of limited data in
our study, presumably Israel, Japan, and South
Africa. High risk, with incidence rates of 20010-56010,
is found for travelers to the developing countries in
Africa, Asia, and Latin America.
Host factors may also playa role in the risk of
acquiring travelers' diarrhea (table 1).There are def-
inite differences between the age groups, 20-29-year-
old adults being most often affected (P< .0001).Al-
though the young adults had a more adventurous
travel style and more of the older adults had previ-
ous experience in the tropics, these findings were not
the only causes of the age difference in incidence.
As formerly observed by Kean [6] in travelersto Mex-
ico, the explanation for this finding may be that
younger travelers have larger appetites and therefore
consume greater numbers of pathogenic agents.
On the other hand, the incidence of travelers' di-
arrhea does not vary significantly in men and women
(P = .3). Persons with previous experience travel-
ing in developing countries did not enjoy a greatly
reduced incidence, though a statistically significant
difference was detected (P = .0004) (table 1). How-
ever, we did not separately assess the small minority
in this tourist population who had visited the same
destination a fewmonths before. The attack rate was
slightly elevated (P = .035) among travelers more
"on the go" after reaching the destination and among
those whose travel style was individualistic and ad-
venturous. Adventurous travelers were defined here
Figure 2. Incidence (0/0) of travelers'
diarrhea among 17,280tourists during
a stay of 14 days at various locations.
Travelers who stayed ~13 days and
those who manifesed diarrhea after the
14th day were excluded.
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Figure 4. Proportion of 3,339 travelers in the tropics in
six age groups with travelers'diarrhea of various durations.
Chronology
Diarrhea in travelers usually starts within the first
days of the stay abroad [1]. In our study, each inves-
tigated region, including North America, showed the
highest proportion of onsets on the third day. The
time of onset for subgroups of travelers with symp-
toms such as fever, vomiting, abdominal cramps, of
blood or mucus in the stools, or those who had only
loose stools did not significantly differ from that for
travelers without such manifestations.
The duration of travelers'diarrhea is usually short,
particularly in areas oflow incidence [1]. In the pres-
ent study, the symptoms vanished within 24 hr in
20% of those affected and within two days in 55%.
Tenpercent of those affected, however, werebothered
for longer than a week. In the tropics, the mean du-
ration of diarrhea was 3.6 days. When accompany-
ing signs such as abdominal cramps, vomiting, fe-
ver, and blood or mucus in the stools were absent,
the mean duration was 3.2 days; when such addi-
tional symptoms werepresent, the duration averaged
about four days. The majority of our patients at-
tempted to treat diarrhea with some medication.
However, for the 918 patients with cases acquired
in tropical regions who abstained from any treat-
ment, the mean duration was only marginally
longer - 4.1 days. Whether this latter population had
milder cases remains a question.
Patients ~29 years old with diarrhea were incon-
venienced for a longer period (figure 4). This age
difference (P <.0001) was not due to differences ei-
ther in the extent of experience in the tropics or in
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as those who stayed in private homes with the na-
tive population, in camps, in inexpensive hotels, or
in other such lodgings.
It should be emphasized that the incidence rates
presented here under- rather than overestimate the
occurrence of travelers' diarrhea. In longitudinal
studies in which a record of episodes of diarrhea was
kept in a diary [7],we had observed somewhat higher
rates. In the present study, some of the tourists who
had suffered from mild attacks apparently forgot
about their ailment until the retrospective investiga-
tion took place a few days later, but these cases were
obviously of little medical relevance. Also, an un-
fortunate trend is to be noted. For all destinations
that we investigated with use of two or more identi-
cal questionnaires at intervals of one to five years,
travelers' diarrhea increased in incidence by 1070 to
5%; nowhere did we find a decrease in incidence.
20 ------- -- ------ ----- -- ---- -- -- --- -- -- - - - - - - -- --
10
Figure 3. Incidence of diarrhea among guests of 21
different hotels (A.) in Tunisia, each of which was visited
by ~20 travelers in 1980 and 1982; (G---O) = mean
incidences for all 21 hotels, and (0----0) = mean in-
cidences for hotels in the Canary Islands (control).
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Figure 5. Maximal daily frequency of bowel movements
for 16,568 travelers in various climatic regions. Reprinted
with permission from the Scandinavian Journal of Gas-
troenterology [8].
Figure 6. Incidence (070) of dysentery (diarrhea with fe-
ver or blood admixed to bowel movements) in 17,280
travelers during a stay of two weeks abroad in various des-
tinations.
travel style or to a general tendency among the youn-
ger travelers to exaggerate but rather, as previously
postulated, to the greater amount of enteropathogen-
containing food consumed by such travelers. The
question of whether the significantly (P < .001)
shorter duration of cases that started later in the
course of the stay abroad [1] is due to some improved
defense mechanism is a reasonable one, but it can-
not be answered by the present study, which is strictly
epidemiologic in nature.
appeared to be more frequent in travelers whose des-
tinations were associated with a high incidence of
diarrhea. The incidence of dysenteric cases with ei-
ther fever or blood observed in the bowel movements
varied from a high of 11% in Tunisia to a low of 5%
in the Far East (figure 6). It was even lower in the
low- and the moderate-risk areas.
The severecases of diarrhea with many daily bowel
movements did not last longer than the mild ones
(figure 7). ORthe other hand, the longer-lasting ail-
ment was not excessively severe. Therefore, we were
not able to identify varieties of diarrhea, e.g., a short
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Figure 7. Correlation of severity and duration of diar-
rhea for 10,555travelers in the tropics. Reprinted with per-
mission from the Scandanavian Journal ofGastroenterol-
ogy [8].
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Synmptonmatology
The attacks of diarrhea recorded in the present study
usually took a mild course. More than 25% of the
cases did not fulfill the classic criteria of an increase
in the number of stools (figure 5); travelers with such
cases reported only one to two bowel movements.
Far fewer patients reported loose stools, as many of
such patients also reported concomitant symptoms.
Even in the tropics, 76.70/0 of the patients did not
suffer from more than fivebowel movements per day.
Only 72% of all patients with diarrhea described
stools as watery; the remaining patients described
stools as unformed.
In almost all regions >500/0 of the patients
reported having suffered from abdominal cramps,
f\J200/0 had observed mucus in their stools, and
f\J150/0 had observed blood admixed to the stools.
The mean rate of feverand vomiting was slightly less
than 150/0 (table 1). Women noted abdominal cramps
and vomiting significantly more often than did men;
cases with fever wereslightly more frequent in those
with an adventurous travel style. All these symptoms
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Consequences
Table 2. Host factors that contribute to severity of
travelers' diarrhea.
but violent type as opposed to a mild but long-lasting
one.
Of the European patients who had been affected by
diarrhea in the tropics, only 4% consulted a local
doctor, 1% requested advice from a physician who
by chance was among the group, and <10/0 were ad-
mitted to a local hospital.
To analyze severecases weinvestigatedreports that
had been made to travel insurance companies. There
were no reports of deaths due to diarrhea for several
hundred thousand insured travelers, but in excep-
tional instances patients had to either postpone their
scheduled flight home or be evacuated by air am-
bulance. From anecdotal experience,we have learned
that in such cases concomitant host factors, which
are listed on table 2, often played a role.
We have also observed that patients with preex-
isting gastrointestinal disorders had a greater likeli-
hood of suffering from gastrointestinal disturbances
while abroad, whereas the condition of patients with
other groups of diseases was often improved [9](fig-
ure 8). Although caution is warranted concerning the
accuracy of self-described diagnoses of patients, it
seems reasonable to conclude that persons with
preexisting digestive disorders need careful counsel-
ing when considering a trip to a high-risk area.
Nutritional Prophylaxis
The vast majority, i.e., >90% of the European
travelers whom we surveyed, were well informed
about the basic rules of nutritional prophylaxis,
which are summarized in the slogan "boil it, cook
it, peel it, or forget it." In our retrospective survey,
as in many surveys by others, it appeared as if diar-
rhea occurred more frequently the more one tried
to elude it. Already well aware that this observation
might reflect a bias on the part of the observers, we
postulated that this might be due to differences in
recall, and we suggested that the question of differ-
ences in the foods eaten by travelers be reassessed
in a prospective study [1]. Since then, 688 of 2,240
charter flight tourists to Africa or Asia participated
in our longitudinal survey [7] that investigated the
influence of the consumption of various food and
beverageitems on the incidence of travelers' diarhea.
Given the low response rate of 30%, the sample of
.tourists who responded may not be sufficiently rep-
resentative, but the two most relevant results, which
contradict the older retrospective studies, are bio-
logicallyplausible. Within the first three days abroad,
98% of the travelers consumed food and/or bever-
ages whose avoidance is traditionally recommended,
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Figure 8. Influence of a stay in the
tropics on the manifestations of vari-
ous groups of preexisting diseases in
10,929 travelers. The percentages of
travelers reporting improvement and
aggravation of disease are indicated by
the percentages above and below the
midline, respectively.
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e.g., 71070 ate salads and/or uncooked vegetables,
70% ate fruit that could not be peeled, and 53% ac-
cepted ice cubes. The incidence of diarrhea was
proportional to the number of dietary mistakes com-
mitted. Blaser [10) has reviewed these findings in
detail.
Other Illnesses
Severe Gastrointestinal Infections
In addition to the epidemiologic survey of travelers'
diarrhea, we specifically investigated severegastroin-
testinal infections that require special attention for
diagnosis and therapy. In a recent longitudinal study ,
[11), which has not yet been published in detail,
travelers scheduled for stays in the tropics for up to
three months were recruited either during outbound
charter flights or in the departure lounges prior to
boarding of regularly scheduled flights. Overland
travelers were recruited at our vaccination center be-
fore their departure. Seven months later, i.e., four
to six months after the travelers' return from tropi-
cal destinations, 73.8% of the 10,524 recruited
travelers had answered a detailed questionnaire about
severe imported illnesses.
Of these travelers, 93070 were vacationers (mean
age, 40 years). The average duration of stay abroad
was 2.8 weeks. Six cases of giardiasis and four cases
of ambebiasis per '1,000 travelers per month of stay
abroad were certified and treated. The incidence for
confirmed salmonellosis was 1 per 1,000travelers per
month and for shigellosis, 0.2 per 1,000 travelers per
month, findings that are similar to those of a pub-
lished retrospective survey [12). However, in these
self-limited infections the true incidence would cer-
tainly have been higher. No cases of typhoid fever
or cholera were identified. These dangerous infec-
tions are rare and can best be investigated in
retrospective studies.
To ascertain the risk of typhoid fever we reviewed
the 227 cases imported into Switzerland from 1974
through 1981 [13). In Switzerland virtually all symp-
tomatic cases of diagnosed typhoid fever are reported
because of a double notification system by which
reporting is compulsory for the patient's doctor and
for the microbiologic laboratory. Access to data re-
garding such cases and regarding the number of resi-
dents who have visited countries abroad permits the
estimation of the incidence of clinical typhoid fever
per journey. The patients with these 227 cases had
an average stay of six days for those traveling to Eu-
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ropean destinations and of 10days for overseas des-
tinations. Since Switzerland had hardly any im-
migrants from outside Europe in these years, the
residents who were included in the survey were al-
most exclusively Swiss nationals. Only a small
minority of the travelers to the tropics, rvl00J0, had
obtained parenteral immunization against typhoid.
Thirty-five percent of the travelers had taken an in-
effective oral vaccine that consisted of killed organ-
isms; the new live oral typhoid vaccine, Ty 21a, had
not yet been introduced.
The mean incidence of typhoid per visit to any
developing country was estimated to be 1per 25,000.
The risk of typhoid was lower in southern Europe,
where 1 per 200,000 visitors were afflicted; in France
the risk was 1per 1.5million. Travelerswho had come
into close contact with persons in the countries
visited such as hikers, foreign-aid volunteers, and for-
eign workers returning to their Swiss posts from lo-
cations in southern Europe (mainly Italy and Spain)
where they had visited their families were far more
often affected than the usual tourists. None of the
227 investigated patients died. These results have
since been confirmed by Taylor [14], who assessed
561 cases reported in the United States, more than
one-half of which occurred in travelers who had
returned after a stay in Mexico. The higher incidence
of typhoid documented in a recent British study [15]
may be explained by the fact that a substantial
proportion of residents surveyed had visited their
families who were still living in the developing world,
mainly India (table 3).
Cholera
Two studies have recently investigated the problem
of cholera in travelers. Snyder [16] reviewed 10 cases
imported into the United States between 1962 and
1980, and we analyzed 129 cases imported into Eu-
rope or North America between 1975and 1981 [17].
Both studies estimated that the incidence of cholera
is 1 per 500,000 per journey to an endemic area. Ob-
viously, cases in visitors who were successfully treated
in the endemic areas escaped detection, but these
cases appear to be rare. Also, cases that were suc-
cessfully treated in the absence of microbiologic di-
agnosis and cases of mild or asymptomatic infec-
tions that remain undetected were not included in
these two surveys. Such cases appear to be infrequent
and furthermore not very relevant, as shown by our
finding [17] that there were only three cases of sec-
ondary infections traceable to any of the 129patients
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Table 3. Frequency of typhoid fever imported from
abroad.
Frequency/no. of journeys for
residents in indicated countries
Region Switzerland United States United Kingdom
visited 1974-1981* 1977-1979t 1978-1982t
Northern
Europe 116,000,000 115,000,000 Unknown
Southern
Europe 11200,000§ 11400,000 1/300,000
Developing
country 1125,00011 1140,000 1I3,500§
Mortality 0070 0.2% Unknown
* n = 227; data are from [13].
t n = 561; data are from [14].
t n = 939; data are from [15].
§ Some of these journeys were made by residents of the
industrialized country who were returning from a visit to their
native country (see text).
II Incidence was 113,000 when Indian subcontinent was
visited [l5a].
surveyed; in all three cases close contact with one
of the patients had occurred.
In our study [17] three groups of travelers import-
ing cholera were detected; 44070 were citizens of in-
dustrialized nations, most of whom had stayed
abroad for a few weeks only. The majority of pa-
tients were citizens of endemic areas: 38070 were for-
eign workers residing in an industrialized nation who
returned after home-leave in their native country, and
the remaining 19070 were immigrants, refugees, or
5129
tourists who were citizens of countries with endemic
areas. Surprisingly, more than one-half of the pa-
tients had exported their infection from North
Africa, although Morocco and Tunisia had not noti-
fied the World Health Organization that endemic
cholera had been detected within the surveyedperiod;
neither had Turkey (figure 9).
Several of the patients detected had been ad-
ministered one or two doses of vaccine before their
journey. The rate of immunization among travelers
to the endemic areas is known from our own unpub-
lished data (R. Steffen, F. van der Linde, and M. E.
Meyer) to have varied between 1070 among travelers
to North Africa to 87% among travelers to the Far
East. Only 80070 of the patients were hospitalized,
usually for less than one week and never for longer
than three weeks. Only two of the patients died, both
very shortly after hospital admission.
Conclusions
Overall, on the basis of surveys of the incidence of
diarrhea, severe gastrointestinal infections, typhoid,
and cholera in travelers, we conclude the following.
(1) Diarrhea is still the most frequent ailment in vi-
sitors to the developing world. (2) Travelers'diarrhea
usually takes a short and mild course but neverthe-
less may ruin a substantial part of a stay abroad.
Only very exceptionally, because of specific host fac-
tors or infections caused by dangerous pathogens,
does travelers' diarrhea become life-threatening. (3)
Figure 9. Information regarding the
129known cases of cholera imported
to Europe or North America from 1974
through 1981. Reprinted with permis-
sion from the Scandinavian Journal of
Gastroenterology [8].
-- Citizen of Industrl.Uzed n.tlons (n.48)
•••••-•• _. CItizen of endemic .re. (n-lI11)
(Insufficient d.te In 16 ceses)
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S130
The similarity in chronology and symptomatology
of diarrhea in travelers to all destinations, including
North America, does not suggest important differ-
ences in the causative agents. (4) In contrast, quan-
titative variations in the doses of infecting patho-
gens may explain why certain destinations are
associated with a high incidence of travelers' diar-
rhea, a high proportion of cases with early onset,
and an elevated proportion of cases with concomi-
tant symptoms and prolonged duration of illness.
(5) Self-restricted changes in eating habits, which
may also be termed nutritional prophylaxis, would
be largely effective if appropriately implemented. It
remains an open question, however, as to how and
to what extent tourists can, realistically, be educated
not to succumb to gastronomic temptation. (6)
Travelers often erroneously believe that immuniza-
tion against typhoid and cholera will protect them
against travelers' diarrhea. The former two diseases
are actually rare and do not present a significant
threat to travelers.
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